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Background
The recommendation to continue breastfeeding up to two years of age or beyond was presented under the Innocenti Declaration made by the World Health Organization (WHO) and the United Nations Children's Fund (UNICEF) 1 in 1990. However, evidence that supports the promotion of breastfeeding up to two years of age or beyond remains scarce. In a review by Hill et al. published in 2004 2 ,only one paragraph was dedicated to evidence regarding twelve types of family and community behavior identified by WHO and UNICEF as important practices that constitute good child care. According to these authors, the main argument for promoting breastfeeding up to two years of age or beyond is based on the fact that, during the second year of a child's life, breast milk is a possible key source of vitamin A, calcium and proteins and provides protection against infectious agents 2 .
Surveys (33 months) . Few studies exist on the maternal characteristics related to breastfeeding up to two years of age or beyond. In India, living in a rural area and maternal unemployment were found to be associated with longer breastfeeding duration 4 . In Brazil, mothers staying at home with their children during the first six months of life, not using a pacifier, and the later introduction of water, teas or other types of milk were variables associated with breastfeeding up to two years of age or beyond 5 .
Several authors have observed that breastfeeding duration is associated with a number of benefits in childhood and adult life. Horta et al. 6 evaluated the long-term effects of breastfeeding on adult health, excluding studies with a limited effect on childhood. Using a meta-analysis of overweight and obesity, these authors found that these factors were less frequent in individuals who had been breastfed. However, the breastfeeding period differed in each study 6 . Other authors, such as Labayen et al. 7 , observed better performance in ergometric tests conducted with children and teenagers that exclusively breastfed for longer periods of time in the first months of life. In a study of an Australian cohort, Oddy et al. 8 observed that breastfeeding for six months or more was associated with a lower frequency of psychological internalization and externalizing problems in children and adolescents. Victoria et al. 9 found that male adolescents who had been breastfed for more than nine months showed a school advantage of 0.5-0.8 years in comparison with those who had been breastfed for less than a month. In contrast, Kramer et al. 10 , in a randomized clinical trial conducted in Belarus, did not find any association between breastfeeding duration and child behavior.
WHO recommends that breastfeeding should continue for two years or more without accurately establishing a maximum duration for breastfeeding. In addition, there is insufficient evidence on the advantages and disadvantages of continuing breastfeeding after two years and the main medium-term effects of this practice are yet to be described. Hence, this article has the following aims: (1) describe the global prevalence of breastfeeding up to two years of age or beyond and the global trends in prevalence rates over the past three decades; and (2) conduct a systematic literature review on the medium-term effects of breastfeeding up to two years of age or beyond on two crucial aspects of child health: growth and development.
Methods
Based on evidence and international consensus, this study considers optimal breastfeeding as exclusive breastfeeding of infants during the first six months of life and continued breastfeeding up to two years of age or beyond 1, 11 .
Searches were made of the MEDLINE and LILACS databases without any language or date restrictions using the following keywords and their combinations: breastfeeding, breast feeding, prolong, continu, exten, sustain, long-t, protect, rate, prevalence study, survey, growth, and child development. To complete truncated words, the symbol (*) was used for MEDLINE and $ on LILACS. For both databases, results were restricted to the population under 18 years of age. To ensure a thorough review, the reference lists of all identified studies were reviewed.
With regard to prevalence of breastfeeding up to two years of age or beyond, the search strategy retrieved 1,564 titles from MEDLINE and 28 from LILACS. After reading these titles, a total of 253 abstracts were selected for analysis (241 from MEDLINE and 12 from LILACS), of which 31 articles were read (26 from MEDLINE and 5 from LILACS). The titles and abstracts were screened to select articles related to the prevalence of prolonged breastfeeding, regardless of whether or not the exact duration was specified. At this stage, titles and abstracts describing an obviously shorter duration of breastfeeding (such as neonatal breastfeeding or perinatalrelated intervention) were excluded. To be included in this review, the selected articles had to describe breastfeeding up to two years of age or beyond throughout the whole text. Finally, 11 articles were chosen (10 from MEDLINE and 1 from LILACS) and evaluated according to Loney's guidelines, an instrument designed to assess the quality of prevalence studies 12 . The validity, applicability and interpretation of the results were scored based on eight criteria, with a maximum possible score of eight. Of the 11 articles evaluated, three received a score of 5 13, 14, 15 , six received a score of 6 3, 16, 17, 18, 19, 20, 21 and two studies were given a score of 7 21, 22 . The scores and main characteristics of these articles are shown in Table  1 . The data obtained from these eleven selected articles was inputted into the Stata software version 12.1 (Stata Corp., College Station, USA) in order to calculate the combined prevalence through a random effects meta-analysis using the metan command ( Figure 1) . A random effects model, as opposed to a fixed effects model, was chosen because there was evidence of heterogeneity between studies (x 2 for heterogeneity p < 0.001). Other information sources were searched for breastfeeding prevalence, such as the ORC Macro DHS survey and the IBFAN WBTi initiative (http://www.measuredhs.com/aboutdhs; http:// worldbreastfeedingtrends.org, accessed on 30/ Jul/2011). The ORC Macro STATcompiler website was also accessed, obtaining 43 DHS surveys related to breastfeeding prevalence in two-year-old children conducted in 17 different countries over the past 25 years.
In order to study the effects of breastfeeding up to two years of age or beyond on child growth and development, the search strategy retrieved 1,919 titles from MEDLINE and 50 from LILACS. Titles and abstracts describing an obviously shorter duration of breastfeeding, or studies with another research focus (such as maternal benefits, public policies or HIV transmission), were excluded. After reading the titles, 200 abstracts were chosen (187 from MEDLINE and 13 from LILACS), and a detailed analysis of these abstracts reduced the number to 18 articles, each from MEDLINE. To be included in this review, the selected articles had to describe the effects of breastfeeding up to two years of age or beyond on child growth and development throughout the entire text. Ten articles were discarded using the inclusion criteria, giving a final total of eight articles. The methodological quality of the eight selected articles was scored according to a modified Downs and Black scale 23 . This scale allowed the authors to evaluate the selected articles by analyzing 19 characteristics (including reporting, validity, bias, confounding and power of the study), with a maximum possible score of 20 points. The average score of the eight articles was 15.1, with a minimum of 13 and maximum of 17. The main characteristics of these articles are described in Table 2 .
Results

Prevalence of breastfeeding up to two years of age or beyond and associated trends
The combined prevalence of breastfeeding up to two years of age or beyond across the 11 studies was 33% (95%CI: 0.23; 0.42). However, significant heterogeneity of prevalence across different countries was observed. In certain countries, such as Iran, prevalence was approximately 1% 15 , whereas in Bangladesh, it was over 90% 13 .
The majority of the studies included in this review were conducted on the Asian continent, including one study from the Middle East 15 , two from China 20, 22 , one in Indonesia 21 , and three in Bangladesh 13, 16, 19 . The sample also included one study from Africa (Sudan) 18 and one study presented data from 37 different countries 3 . Two studies were also conducted in America (Brazil and the Dominican Republic) 14, 17 .
Prevalence of breastfeeding up to two years of age or beyond over the last three decades was highest in the Asian continent. Studies carried out in the region of Matlab, Bangladesh, in the 1980s indicate that the median duration of breastfeeding was almost 30 months 13, 16 . In Bangladesh, Mulder-Sibanda 19 also found a 44.6% prevalence of breastfeeding between the first 24 and 35 months of life. In Jakarta, Indonesia, the findings of two studies regarding eating habits in 1976 and 1983 21 showed that the prevalence of breastfeeding between the first 14. al. 22 also conducted a health survey in Tibet and found a prevalence of breastfeeding up to the first 24 months of life of 55% in urban areas and 66% in rural areas 22 . In contrast, Rakhshani & Mohammadi 15 reported that prevalence of breastfeeding up to this age in Iran was nearly 1%. Furthermore, a cohort study with 28,753 children under three years of age carried out by Fawzi et al. 18 in 1998 showed a prevalence of 27% in rural regions of Sudan. A study conducted in the Dominican Republic found that the median duration of breastfeeding was seven months, while prevalence of breastfeeding up to two years of age was less than 9% 17 . In Brazil, unpublished data from the 2004 Pelotas Birth Cohort Study showed a 20% prevalence of breastfeeding up to two years of age. In contrast, Simon et al. 14 In summary, breastfeeding prevalence is particularly heterogeneous across countries and the majority of the studies evaluated were carried out in South Asia. The lowest prevalence rate was observed in Iran, and the highest in Bangladesh. It was also possible to observe a trend towards an increase in breastfeeding up to two years of age or beyond in South Asia.
Medium-term effects of breastfeeding up to two years of age or beyond on child growth and development
Six articles evaluated the effects of breastfeeding up to two years of age or beyond on different aspects of child growth and two articles evaluated effects on child development. The main characteristics of these eight articles are shown in Table 2 . Five of these articles studied the effects on anthropometric measurements and indices, such as weight, height and z-score for weight/ age, weight/height and height/age 18, 20, 24, 25, 26 . Table 2 Characteristics of the eight selected articles for the systematic review. Effects of breastfeeding up to two years of age or more on child growth and development. One article analyzed the effects of breastfeeding up to two years of age or beyond on overweight/ obesity in childhood defined as having a body mass index (BMI) ≥ 85% for age, according to the 2000 Centers for Disease Control and Prevention (CDC) growth charts 14 . A further article assessed the effects of breastfeeding on cognitive ability at 8.5 and 11.5 years of age using the Philippines Nonverbal Intelligence Test 27 . Finally, one article also assessed psychosocial development at five and six years of age using the Philippines Revised Early Childhood Development Checklist 28 . Three articles reported a negative or null effect of breastfeeding up to two years of age or beyond on different aspects of growth.
In 1990, Ng'andu & Watts 26 , in a transversal study conducted with 438 children between two and five years of age from a community in the urban periphery of Lusaka in Zambia, reported that prevalence of breastfeeding up to two years of age or beyond was 13.3% and found no association between breastfeeding to this age and height/age, weight/age or weight/height zscores. No change was observed after controlling for possible confounding factors, such as child's age, previous diseases, maternal and paternal educational level, previous pregnancies, ,and availability of water and sewage services.
Fawzi et al. 18 , in a 1998 cohort study conducted with 28,753 children under three years of age living in five rural communities in north Sudan, observed that infants from poor households who were breastfed during the first two years of life had a lower weight than children who had been weaned (-205g, 95%CI: -279; -131). This effect was lower in children from non-poor households (-38g, 95%CI: -106; 30). Likewise, the weight of children breastfed up to two years of age or beyond whose mothers had a lower level of education was lower than that of children breastfed to the same age whose mothers had a higher level of education (-133, 95%CI: -193; -74 versus -88g, 95%CI: -179; 4, respectively). These findings allowed the authors to conclude that the association between breastfeeding up to two years of age or beyond and nutritional status was modified by the socioeconomic status and maternal educational level.
In a cross-sectional study of a sample of 4,515 children aged 18 to 36 months in the region of Nikhar, Senegal, published in 1998, Simondon & Simondon 24 observed that children with higher height/age deficits at 9-10 months of age showed longer median duration of breastfeeding. The median duration of breastfeeding was 25.0 months for z-score < -2, 24.1 months for z-score from -2 to -1, 23.4 months for z-scores from -1 to 0, and 22.7 month for z-scores above 0.
Three of the articles showed favorable effects of breastfeeding up to two years of age or beyond on child growth. The first, published in 1993 by Taren & Chen 20 , described a transversal study using a sample of 2,148 children between the ages of 12 to 47 months, conducted in the rural province of Hubei, China. The authors observed that those children who had been breastfed for two years or more had better anthropometric indices than those children who had been breastfed for less than twelve months (z-score for height/age: -1.50; SD = 0.06 vs. -1.76; SD = 0.08; z-score for weight/age: -1.22; SD = 0.05 vs. -1.38; SD = 0.06; z-score for weight/height: -0.34; SD = 0.05 vs. -0.05; SD = 0.04, in children who were breastfed for more than two years in comparison with those who had breastfeed for less than a year, respectively).
Another article by Simondon et al. 25 regarding a cohort study carried out in 2001 with 443 children under the age of three in the Senegalese region of Niakhar, observed that the children who had been breastfed for two years or more had a greater six-month increase in height in comparison with children who had already been weaned (0.7cm SD = 0.3; p < 0.05). Socioeconomic level, interpreted according to type of dwelling place (cement or clay), was a key modifying factor for the association between breastfeeding and height. In contrast to non-poor households, in poor households, breastfeeding up to two years of age or beyond was associated with better growth.
Research carried out in 2009 by Simon et al. 14 , in which a transversal study was conducted with 566 children aged two to six years in seven private schools in São Paulo, Brazil was the only study to evaluate the effects of breastfeeding up to two years of age or beyond on overweight/ obesity. These authors scored the category overweight/obesity, defined as a BMI ≥ 85 using the 2000 CDC growth charts. This study showed that breastfeeding up to two years of age or beyond was a protective factor against overweight/ obesity. The frequency of overweight/obesity in children breastfed for two years or more was observed to be 9.7%, compared to 35 % (p = 0.02) amongst children who breastfed for zero to six months.
The following two articles reported a null effect of breastfeeding up to two years of age or beyond on cognitive ability and psychosocial development.
Daniels et al. 27 described data from a 1984 cohort study of children born in 1983 and 1984 in Metropolitan Cebu, Philippines. These authors assessed the relation between breastfeeding and cognitive ability using a validated nonverbal intelligence test of analytic and reasoning skills (Philippines Nonverbal Intelligence Test). Cognitive ability was assessed at ages 8.5 and 11.5 years by individuals unaware of their breastfeeding status. After controlling for confounding variables, scores were higher for infants that were breastfed for longer. However, this effect was less pronounced in children who were breastfed for more than 18 months. Daniels et al. observed that 9.5-year-old children who were breastfed up to two years of age or beyond achieved similar cognitive ability test scores to those children breastfeed for less than six months (49.4; SD = 11.8; n = 270 vs. 53.7; SD = 13.4; n = 459). Similar results were observed in the test scores of 11.5-year-old children (p = 0.446).
Duazo et al. 28 analyzed data from a cohort study of 2,752 children aged five to six years in the Philippines. Follow-ups were conducted at yearly intervals, with a total of four surveys completed by the end of the study in 2005. These authors assessed the effects of duration of breastfeeding on psychosocial development using a list of skills sequenced by age (Philippines Revised Early Childhood Development Checklist). Psychosocial development was assessed at ages five to six years in the final follow-up. Duration of breastfeeding was evaluated through maternal recall at each of the yearly follow-up surveys. After adjustment for confounders, these authors found that breastfeeding duration had a protective effect on future psychosocial development. However, this effect was not evident when children were breastfed for two years or more. At five years of age, children who were breastfed for two years or more obtained the same psychosocial development scores as those children breastfed for less than twelve months (1.54, 95%CI: 20.49; 3.57 vs. 1.62; 95%CI: 20.75; 3.99, p > 0.1). Similar results were observed in six-year-old children.
Discussion
This review shows that the combined prevalence of breastfeeding up to two years of age was 33% (95%CI: 0.23; 0.42). Evidence also indicates a trend towards an increase in prevalence of breastfeeding up to two years of age or beyond in the past three decades, especially in South Asia. In addition, this review identified eight studies that analyzed the medium-term effects of breastfeeding up to two years of age or beyond on child growth and development. However, these studies showed contradictory results.
The trend towards an increase in prevalence observed in South Asia could be partially attributed to a number of activities carried out by different organizations, such as the IBFAN, International Lactation Consultant Association (ILCA), La Leche League International, World Alliance for Breastfeeding Action (WABA), WHO and UNICEF, which have been acting as a network to promote breastfeeding for over 30 years. Policies, laws and initiatives, such as The International Code of Marketing of Breast Milk Substitutes and Mother and Baby-Friendly Hospital, in many countries also aim to protect, promote and support breastfeeding 29, 30, 31 . However, the fact that these and other organizations also act in other regions of the world, suggests a variable influence on the duration of breastfeeding, probably determined by the existing conditions in the region where their activities are performed.
According to Cattaneo 32 , women's role in the family and society, routine health services and the pressure exerted by the baby food industry are some of the factors that influence the changes observed in the past decades in several countries and societies regarding the practice and duration of breastfeeding. Certain types of behavior practiced by families in the first months of a baby's life have a protective effect on the duration of breastfeeding, such as sharing the same bed with the child. Santos et al. 33 found that 75% of children that were exclusively breastfed and who shared the same bed with their mother up to three years of age continued breastfeeding up to the age of 12 months, compared to 52% of children who did not share the same bed (adjusted RR = 0.63; 95%CI: 0.53; 0.75, p < 0.001).
Another alternative to support extended breastfeeding duration is personalized counseling 34 . Albernaz et al. 35 , in a blind, randomized intervention trial, evaluated the effects of counseling on 188 breastfeeding mothers. These authors detected that counseling regarding breastfeeding increased the duration of this practice, but failed to increase the volume of breast milk produced. A review of the Cochrane Library conducted by Britton et al. 36 including 34 studies from 14 countries and approximately 30,000 women, pointed out that professional support was effective in extending breastfeeding duration. It also revealed that non-professional support was more effective in prolonging exclusive breastfeeding duration.
In the United States, Kogan et al. 37 observed differences in the start and duration of breastfeeding across different states. These authors carried out a multilevel analysis of the effect of legislation on breastfeeding. Using a US national databank, they studied children aged six to 71 months in the period 1999 to 2003. The authors found that states of Alabama, Arizona, Arkansas, Colorado, Kansas, Kentucky, Massachusetts, Mississippi, Nebraska, North Dakota, Ohio, Oklahoma, Pennsylvania, South Carolina and West Virginia and the District of Columbia had no legal framework to support the practice of breastfeeding (such as exemption of public breastfeeding from indecency laws, provision of breastfeeding information after birth, and the right to take breaks at work to breastfeed or manually extract breast milk). These authors observed that children who lived in these states were less likely to be exclusively breastfed, compared to infants living in states with pro-breastfeeding legislation. Another example where pro-breastfeeding legislation extended the duration of breastfeeding was in Brazil, where diverse strategies have been gradually implemented (such as the Brazilian national breastfeeding program, the code of marketing of breast milk substitutes and the extension of maternity leave). These strategies contributed to a four-fold increase in median breastfeeding du-ration in this country since 1974 (2.5 months in 1974, 5.5 months in 1989, 7 months in 1996, and 14 months in [2006] [2007] 38, 39 .
The increase in prevalence of breastfeeding up to two years of age and beyond observed in the past 30 years in South Asia can be attributed to the following factors: activities carried out by several international organizations, strategies implemented in health centers, control of advertising pressure through the creation of probreastfeeding laws and codes, and, possibly, to a greater social participation and acceptance of this practice. It is important to note however that these strategies implemented in other regions of the world have not led to an increase in prevalence of breastfeeding up to two years of age or beyond.
Association between breastfeeding up to two years of age or beyond and child growth and development Eight articles were located that investigated the association between breastfeeding up to two years of age or beyond and child growth and development. With respect to child growth, the lack of publications and heterogeneous nature of studies on the benefits of extended breastfeeding have already been highlighted by Elsom & Weaver 40 in their review of the effects of breastfeeding for more than twelve months published in 1999. This review included two longitudinal and eight transversal studies that analyzed the relationship between the duration of breastfeeding and results such as undernourishment or survival. The authors analyzed anthropometric indices (weight/height, weight/age, height/age) and their association with breastfeeding for more than a year in 33,375 children under five years of age. The authors were not able to make any definitive conclusions due to the presence of reverse causality in most of the selected studies. In another systematic review conducted by Horta et al. 6 , the duration of breastfeeding (variable between studies, from > 1 to > 12 months) was observed to be associated with lower blood pressure and total cholesterol values in adult life. The authors reported a publication cut-off and possible residual confusion in the results related to blood pressure. With respect to the association between breastfeeding and overweight/obesity, Horta et al. 6 found that the studies which controlled for confounding factors, such as economic status and paternal anthropometry, suggested the existence of an association between longer breastfeeding duration and low prevalence of obesity. These authors found a lack of homogeneity in the definitions of breastfeeding in many observational studies and few studies conducted in low-income countries, thus limiting the study's conclusions.
Only two articles were found that studied the association between breastfeeding up to two years of age or beyond and child development; neither offered evidence of a causal association. Daniels & Adair 27 and Duazo et al. 28 , Oddy et al. 8 , Victora et al. 9 and Slykerman et al. 41 , all suggested that shorter breastfeeding duration may be associated with higher cognitive ability scores 27 , higher psychosocial development scores 28 , fewer internalization problems 8 , better school performance 9 and better performance in IQ tests 41 . However, the association reported in these articles was not assessed as a breastfeeding duration of less than two years is beyond the scope of this review.
A window of opportunity for breastfeeding up to two years of age or beyond
The first 1,000 days of a child's life, i.e., the time between gestation and the first two postnatal years, provide a window of opportunity for prenatal care and early life interventions to improve child growth 42, 43 . Breastfeeding up to two years of age or beyond is a potential strategy to extend the window of opportunity for child protection beyond the second year of life, based on the fact that breast milk remains a source of immune factors, nutrients and micronutrients that are unavailable in usual diets throughout the second year of life, especially in low-income countries 44, 45, 46, 47, 48 . This is reflected in the WHO recommendation to continue breastfeeding throughout the second year of life based on the fact that breast milk continues to be a source of key nutrients and immune components that protect against infectious diseases 2, 49 . During the second year of life, breast milk still remains a source of vitamin A, proteins and other micronutrients that are unavailable in the usual supplementary diet, especially in low-income countries, in which breast milk can provide an average of 35 to 40% of the total energy requirements 44, 48 . Although the quantity of breast milk decreases from 300-900mL/d at the end of the first year to 200-600mL/d in the second year 45, 46 , the fat concentration increases, thus increasing the milk's caloric value 47 . In addition, during the second year of breastfeeding, breast milk still conserves its immunological protection properties that may contribute to a decrease in the number of diseases in toddlers 45, 46, 50 . Consequently, breastfeeding up to two years of age or beyond is a possible source of immunological factors, nutrients and micronutrients. Thus, al-though the degree of influence of breastfeeding up to two years of age or beyond on child growth or development is still unknown, this fact could potentially extend the window of opportunity beyond the second year of life.
Advantages and disadvantages of the present review
The main advantage of this review is that it was systematic and did not impose any language restrictions. A drawback of this study is that calculated combined prevalence gathers heterogeneous prevalence data from regions of high prevalence, such as rural areas of Bangladesh (98%) 13 , and countries of low prevalence such as Iran (1%) 15 without taking into account population diversity and differences over time, thus hindering the interpretation of the results of these studies. The lack of studies evaluating the effects of breastfeeding up to two years of age or beyond on child growth and development limits any firm conclusions regarding these effects.
Conclusion
The present review provides evidence regarding the lack of publications on the medium-term effects of breastfeeding up to two years of age or beyond on child growth and development. Hence, future research is needed regarding this practice. 
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